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in the Interstellar Medium ?
Orion & Horsehead Nebular
Credit: Roberto Colombari & Federico Pelliccia, 
NASA Astronomy Picture of the Day
Grain surface reaction in dark clouds 
leads to O2 depletion. HO3 may have a 
chance to form in the grain surface.
However, no one has identified HO3 in 
space.

























COOLS the radical down to 
15 K rotational temperature
INCREASES line intensity







































HO2 lines as an EXAMPLE
30,3,5/2,3 ← 20,2,3/2,2
30,3,5/2,2 ← 20,2,3/2,1





































UNABLE TO SEE MORE LINES
OR ORPower Drop Torsion ？？？
  
IN SUMMARY
>25 new lines of HO3 
are observed in the 
laboratory from 70 to 
162 GHz up to J=6 
NEW LINES






pattern at low 
frequencies






REPEAT with DO3 to determine 
source of spectral splitting
ADD Helmholtz coils
EXTEND measurements to 
higher frequencies
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